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+INTRODUCTION:
In a time of urban affluence, thriving solely on one resource, such as oil, is a crisis in an age of depleting resources.
New solutions must emerge to fill the foreseeable gap that scarcity creates as these non-renewable resources
become obsolete or deplete. It is crucial to look at other forms of energies from renewable resources, such as water.
With the disappearance of oil, we fear an eminent energy/water war. The project is an investigation on how we can
shift this focus from a profuse natural resource such as oil, into another form of resource like water, whether it is
scarce or prolific; while engaging natural elements and societal forces. Exploring ways of imprinting a hybrid of
spaces that facilitates the engagement of the society, the urban infrastructure (water infrastructure) and the natural
elements that could benefit the city in terms of energy, water access, and public space.

“We head into a perfect storm in 2030, because all of these
things are operating on the same time frame, if we don’t address
this, we can expect major destabilisation, an increase in rioting
and potentially significant problems with international migration,
as people move out to avoid food and water shortages.”
-John Beddington in The Guardian, World faces ‘perfect storm’ of
problems by 2030

non-renewable

Energy
Resource
renewable

fossil fuel oil
natural gas
nuclear
coal
oil
solar energy
wind energy
hydro-power
biomass energy
geothermal energy

used by man to generate
electricity and other
forms of energy

As the Guardian states in Sustainable cities: innovative urban planning in Singapore, “Cities cover just 2% of the
Earth’s surface yet consume about 75% of the world’s resources, and given that more of the world’s population
now live in cities than in rural areas, it’s clear they are key to tackling climate change and reducing resource use.”
The effects of climate change are evident in the world we live in today as we witness a changing environment. The
increase in population is partially a reason for climate change. As the populations grow, people are producing
more waste and consuming more energy. The extraction and consumption of energy is a product of deploying nonrenewable resources. With the high level of consumption, it is inescapable that we need to find alternatives.
As Richard Weller introduced his Zoomscape lecture at the GSD, “ Innovation is going to be pushed, its going to be
forced upon us.” Oil is estimated to expire in four decades, and thus we need to look at the future of water. Water is
the new oil. We are not running out of water, on the contrary we are experiencing a rise in the water levels, however,
fresh water is becoming more inaccessible, “Eventually we will have to extract twice the food with less arable land
and less water.”

Current condition of cities dependent on oil

Future crisis: Dependence on oil is no longer sufficient to sustain the city
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The city’s dependence on oil is alarming when it becomes the sole producer of income. This is true for the Gulf
cities, such as Kuwait City, where 95 % of the GDP is a result of oil exportation. Cities need a resource to generate
energy to sustain the city’s metabolsim. Once that main resource is gone or is no longer needed, how can the city
Infrasustain itself?
We are looking at an unstable future, a crisis that is waiting to happen, an energy crisis.Anstructure
exploration of the broader
Cities
role of architecture is required within cities that are exclusively dependent on one resource.
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+CONTENTION:
Water is an essential element to human development and urban vitality. As a response to future oil depletion in cities, a new appearance of water emerges in cities: Hydro-urbanism. Through rethinking the potential of
water infrastructure in cities, HydroUrbanism situates itself as a spectacular functional event that aims to collect,
purify, store, and generate energy within a city. The project reconsiders the production process of water on the
periphery of the city and hypothesizes for an integrated process of the production of water to work within the city
at an urban scale. Exposing the water infrastructure, fantasizing water, and re-connecting the people back to the
element of water. This project will not try to solve an energy problem; instead it is an attempt at looking at the
latent potential of a combinatory system of water and the city to create a public and an industrial infrastructural
archetype. It is an attempt at exploring methods of imprinting a hybrid of spaces that facilitates the engagement
of the society, the urban infrastructure (water infrastructure) and the natural elements that could benefit the city in
terms of energy, water access, and public space.

CITY

+

INFRASTRUCTURE

+

NATURE

“Nature and technology contains an inseparable web-work of human agency. We might consider fully employing
the power of the architectural to uncover and produce new forms of nature. These new forms might offer us a
more socially complex and challenging image of nature, forcing us to reconsider how the nature produced in
buildings limits or furthers our social desires. ”
				
							-David Gissen
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Our dependence on oil is both exciting and frightening. 95% of our income comes from oil, and this is what
nourishes the city . Kuwait is ranked 10th in the world for Total Oil production, holding the world’s sixth largest
oil reserves . There have been some warnings while planning the third Kuwait Master Plan on our sole reliance
on oil as a source of income. 8% of the land is occupied by 99% of the population , while the other 92% is open
unused vast land for the other 1% and [the almost nonexistent] natural resources. With the future development
of the city, we need to find new solutions that could replace and sustain the city’s growth in the near future.

“The use of water as an example suggests a structure that possesses
a complex dynamic balance where there is a continual altering of
the ‘balance’ of the form in relation to local and universal stimuli.”
From Transportable Environments By R. Kronenberg

Current condition of cities dependent on oil
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Sustaining the city’s “metabolism”: As a country thrives on
the prosperous source of income, eventually, sooner or
People
later, a [number of] new source of income will have to emerge. There will be a need to sustain the city, the people,
the land, and their consumption. A vision for the future is necessary to endure its metabolism, to keep/alter their
living standards. With a rapidly growing society, and scarce number resources, it is more difficult to support/supply/
to keep the city a living organism.
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The future condition is one that needs to PRODUCE
be addressed, the replacement of oil with water could be a possible way
of sustaining the city. The question that needs to be raised is how do we deal with water in such an arid climate to
sustain the city.
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Current oil worldwide production
There is a cluster of oil production in the Arabian gulf Region. Four of the top five producing oil countries are
located in the gulf Region. The income generated by the export of oil, allows for this region to develop its cities.

image from http://chartsbin.com/view/1469; manipulated by author

+

Total renewable Water Resources
The Gulf region is also an arid climate which does not provide enough renewable water resources.
The production of oil, creates enough income to provide this region with desalination plants that produce clean
water and energy. More than 50% of total output of water from desalination plants are located in the Gulf region.

image from http://chartsbin.com/view/1469
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A comparision of the Total Water Capacity of Desalination plants in the Cooperation Council for the Arab States of
the Gulf (GCC) and the rest of the world.
“the output of desalination plants in the top 4 Gulf countries surpasses the total domestic withdrawal of water for
Canada: 8.55 m3/year”
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In the current situation, most cities are isolated from their energy production source. Since after the industrial area,
the city separated itself from the industry in fear of pollution, hygiene, and safety. Most industrial plants are situated as isolated nodes in the outskirt of the city. These nodes operate on their own, with their indiviual infrastructure
in producing energy, which is then tranported to the city. In order to create a stronger relationship between the city
and their industrial centers, I am proposing for an integrated network that allows for a reconnection of the city, the
infrastructure, and the people.
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The project will breakdown and understand the current production process of energy and re purpose it into the
city. If we look at the production as steps all happening in one place, how do we take that and retro fit it in a
city situating it in specific locations through out the city that allows for an introduction of coupling programs
through out. In addition, it will create a series of nodes within the city for the engagement of people and
society to participate and partake in the process. By introducing a new network into the city, the community
will develop a new awareness of the crisis situation, making it a more responsibile community. The idea that
water is “out of sight, out of mind” makes the community unaware of what is happening to the water system.

Hydro-Urbanism
Water is an essential element to human development and urban vitality. As a response to future oil depletion in cities, a
new appearance of water emerges in cities: Hydro-urbanism. Through rethinking the potential of water infrastructure in
cities, Hydro-Urbanism situates itself as a spectacular functional event that aims to collect, purify, store, and generate
energy from water within a city. The project reconsiders the production (purification and electric generation) process of
water on the periphery of the city and hypothesizes for an integrated process of the production of water to systematically
work within the city at an urban scale. Exposing the water infrastructure, fantasizing water, and re-connecting the people
to the element of water. It becomes a productive landscape within the city: raising community awareness, allowing for city
growth, and creating a form of identity.

“Just as the thirsty seek the water, so too does water seek
the thirsty” -Rumi
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Through infrastructure, we seek to reanimate architectural discourse with urban
relevance. Equally, they seek to capture a broader audience for architectural production,
aspiring to move the field from its cultural confines into the more quotidian qualities
of daily life.
					-Charles Waldheim

+HYPOTHESIS:
“What if...” scenarios
Looking at the possibility of how architecture could be an agent of change, we have to break away from the
understanding that “buildings” are the limits of our architecture. Today, we are moving towards a “shared form of
practice”. We need to consider other factor that feed into architecture. Architecture becomes an agent for productivity, infusing the different elements of the city together. We need to rework the process of energy through the
water production; reconsider the distribution of water; reengage the relationship between water and the city;
rethink the potential of infrastructure, and reimagine the city as a framework for production.
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+PROGRAM:
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What if we redesigned the
production of the water process
so that it becomes an urban
network that engages the
community at an urban scale,
rather than a central plant that
is isolated from the city?

What if we reworked oil
infrastructure to house and
transport water?

What if the entire city transforms
into a large desalination plant?

What if we inject the shoreline
with a series of structures that
translates the desalination
process into a public space?

What if the city starts to produce
water, rather than consume it,
and export it; making water a
commodity?

What if we expose the water
infrastructure, fantasize it,
and reengage it with the
community?
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+INVESTIGATION:
“Since time immemorial, the imprints of mobility on the territory have guided
urbanization; transportation networks have always been a source of communication and exchange”
										-Kelly Shannon
Investigations will occur through an experimental model making process of imprinting that will explore a
“phase-sensitive” investigational process that is a result of existing traces of the city. Looking at the markings of
the existing landscape, whether it is accessible infrastructure that is exposed over ground or hidden underground.
How does the project begin to retrace and reconstruct landforms of mobility? In addition, I will imagine and propose future scenarios that engage water rather than oil.
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+EXAMINATION:
In this chapter, I will examine the relationship between water and everything else. First, I will look at the different
types of energy that could be conducted with the use of water. Then I will look at how water is used in archticture,
infrastructure, public space, and in parks.
By constructing a kit parts, that will look at three different scale, large: the city, medium: the neighborhood, and
small: the house. This will be applied in two strategies, one studying the potential of existing infrastructure, the
other investigating the potential of additions to the existing condition.

“Water has a unique position among the natural elements. The relationship that humans have with water is complex, ambivalent,
and ever argy, healing qualities, light, and meditative inspiration is captivating for us all, yet water also contains an element of
danger. It can instill fear and awe, and drought or floods can also kill.”

+WATER:
Water is an essential element in human affluence and urban vitality. Most ancient civilizations have thrived around
or in close proximity to water bodies. The oldest civilizations have started in North Africa and Mesopotamia around
both the Nile and the Euphrates rivers. Found in nature, water is the main source of all living organisms. Water
has a unique but complex relationship to humans, it is both a cause of life and a fear of death. Water is found in
many cultures as a spiritual or mythological element that is valued as a sacred component. In most religions, water
is a symbol of purification, it is a performance of ablution, a daily ritual of washing. Power is also another water
characteristic, with power comes wealth and affluence.
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Water is used as a performative act of
purification. Ablution fountains are the main
architectural element found centrally in the
courtyard of every mosque.

RECREATION

Water is used as a recreational escape in most
cultures. It is used for relaxation in spas, play
and recreation in pools, and in many sports
activities.

COMMODITY

Water is an essential element for all living
organisms. It houses marine organisms,
provides essential nutrients to humans, and
irrigates all plantlife. It is of great importance
in teh cycle of the Earth. It is the symbol of life.
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Water is used as a symbol of power and wealth
in Rome through the transportation of water
from gardens into the city, it is celebrated by
the affluent fountains and the great Aqueducts

Water becomes a commodity when it is sold
and traded. In current times, we can find water
as a commodity between countries, where
water is bought across borders. It is also a
commodity when it is produced and sold to
the public for drinking.

Water is evident in many cultures as a spiritual
component, that is because of its magnificant
power in sustaining life, making it idealisitic
and spiritual. It appears in most cultural and
spiritual stories, myths, and songs.

HYGIENE

Water is used as tool for cleaning. It plays a
significant role in bathing and washing in our
life, making it the symbol of cleanliness.

MYTHOLOGY

Water houses many of the mythological
creatures that exist in many legends and
stories. Mythological gods and characters that
have been born from literature, culture, and
history.

NATURE

Earth provides us with natural water found on
the surface and groundwater. The water cycles
contains water in all three states moving from
teh ground to the sky and back to earth.

TRANSPORTATION

Water is used as a device for transportation for
both humans and organisms. Boats and ships
sail on water to transport foods and to travel.
Water also provides transportation of animals
and other objects from one place to another.

TECHNOLOGY Water technologies develop over time to
help maintain water resources on Earth.
Technologies used for flood control, water
management, water treatment, water
purification, and an increase of developing
solutions.

ENERGY

Water is also another source of energy, the
movement of water can help produce energy.
Water is also used in many power plants as a
device to provide energy.

FOUNTAIN

WATER JET

CASCADE

JETTING

CANAL
FLOWING

DITCH

CHANNEL

BASIN
STILL

TROUGH

SINK

surface

GRAVITY

FORCE

FRICTION

+MOVEMENT AND FLOW:
Water flow depends on three main points; gravity, force, and friction.
Water movement also depends on form, surface, and size.
Gravity: Movements of water is always down as a result of gravity, flowing from North to South. Wherever there is
water and a change in elevation or height, water will move from the highest point down to the lowest point, like a
water flowing from a river down to a waterfall’s mouth.
Force: The form of the path the water travels affects the water force. A stronger water force is in a narrower path,
where the water tries to push on the edges of teh path creating a stronger force. the wider the path, the less force
the water has, thus creating a faster rate of movement. As you fill up the wider part of the path, the speed is faster
and the water pressure is lower, when the water reaches the narrower part of the path, it gains force, but slows
down.
Friction: The speed of water depends on the surface it is traveling on, the smoother the surface the faster it travels.
A surface with a rough edge creates more friction resulting in a slower flow of water.

+WATER CYCLE:
Water is an essential element to the Earth and its organisms. A water cycle exists that nourishes Earth and water .
Water is found in many different ways on Earth, in all three states, solid, liquid, and gas. Most of the Earth’s water
is found in the oceans, with the sun’s heat the water is evaporated into the air and rises up into cool air to form
clouds. As cloud travel, they collide and start to hold water which then falls down as rain or snow. Gravity pulls
down all the water falling from above, and flows on the surface of the ground into the ocean, or seeps into the
ground and is discharged into the ocean, some infiltrating stored groundwater known as aquifers.

http://ga.water.usgs.gov/edu/watercyclehi.html

+ENERGY
Energy is term used to express a force or an activity or operation. In today’s world, we are high consumers of energy. Humans
understood the ability and the power of the Earth’s greatest elements to create energy and power. With the increase of population,
comes an increase in consumption, and thus and increase in production of energy. The production of energy comes from
resources, renewable and non renewable. We need to look at “new energy paradigms” considering the different scales of the
production of energy when applied at different scales.
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HYDRO-POWER: of or relating to production of electricity by waterpower
In this section we will explore the different types of possible energy production from water.
Hydropower currently generates 24% of the world’s electricity.
Since the early civilizations, water has been used to produce some sort of power. The alteration of streams, currents, and rivers has allowed for converting the energy from the flowing water into electricity.
Although, diverting and altering water flows does have many ecological side effects that could cause harm to its
surrounding environment.
There are several forms of energy relating to water: river, tidal, and ocean. River energy gives energy depending on
the flow rate of the water. Tidal energy is a result of “gravitational forces of the moon and the sun and the rotation
of the earth”. Ocean energy stems from wave, thermal, and ocean currents caused by wind or sun.
Hydropower strategies usually have essential parts to convert the energy: turbines, structural elements, inlet and
discharge areas, storage.
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BUILDING
In this section we will explore the relationship between the building and water.
For the purpose of this section, I will study the basic physical relationship of the building and water. Water has
existed long before anyone or any building. Water has a complex relationship to buildings. There is an ongoing
struggle with water through out history. Some build to welcome and house water, while others build to prevent
water from entering. In terms of religion, water is usually present as a strong element in the structure of buildings,
in Mosques for cleansing, in Churches for baptism, and in Buddhism offerings of water are present in funerals.
In terms of technology, water is used in buildings to cool/heat spaces, clean, and provide amenities. Usually,
water technology in building is hidden away in pipes between walls, floors, and roofs. Building construction is
usally designed in order to prevent water from infitrating through buildings.
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Purification

COLLECTION

Figure xx. Ancient Indian Stepwell structures captured from The Fall

STEPWELLS

STORAGE

ACCESS

PREVENTION

http://www.westernwater.com/job_pics/8-20-10%20Job%20Pix/

CONSTRUCTION

PURIFICATION

Figure xx. Water Distillaton plant of Sulaibiya in Kuwait City.
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“Architecture is understood as a discursive system that expresses, critique, or makes apparent the hard realities of a world that
is held safely at arm’s length. Infrastructural urbanism offers a new model for practice and a renewed sense of architectures
potential to structure of the future city. Architecture engages time and process to the production of directed fields in which
programs, event, and activity can play themselves out”
							
-Stan Allen

1: the underlying foundation or basic framework (as of a system or organization)

INFRASTRUCTURE 2: the permanent installations required for military purposes

3: the system of public works of a country, state, or region; also : the resources (as
personnel, buildings, or equipment) required for an activity

VISIBILITY
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ACCESSIBILITY
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EDUCATION

Roads
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+

MOSQUES

Electric
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HEALTH

$

Water plants

Electric Plants

Oil refinery

MARKETS

Infrastructural space is, as the word suggests, customarily regarded as a hidden substrate- the binding medium or current
between objects of positive consequences, shape, and law- yet it is also the point of contact and access, the spatial outcropping
of underlying laws and logics.
						-Keller Easterling

+ARCHITECTURE | AGENT
Architecture is an agent of production and flow. Architecture
will start marking points on the existing site that will help
establish a framework. It invites the public and educates
them by the coupling of two varying programs. It is also a
symbol of technology and progress in the future cities of
tomorrow, when it becomes a productive agent.

SYMBOL

ATTRACT

MARKING

INVITE

COLLECT

ENGAGING

EDUCATE
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+PARKS | NODES
Parks will become signifying nodes within the network that
will become part of a lattice within the city. Theese nodes will
start to collect, harvest, and activate dead spaces within the
city. Parks will become areas for productive leisurely activites.
Because of their main location, parks will be a central hub in
each of teh neighborhoods.

GROWTH

ACTIVATE

CENTRAL

COLLECT

HARVEST

LIESURE

HUB

PRODUCE

+INFRASTRUCTURE | FLOW

ELECTRICITY

GEOTHERMAL

Infrastructure will become a method of tranportation or
flow. the exisitng infrastructure will help guide areas of
interventions. It is a Trajectory of flow, a moving force
of action and transportation. By studying the existing
infrastructure, the project will start to imprint a new form of
infrastructure that becomes a connective tissue.

WIND

HYDRO

BIOMASS

+PUBLIC SPACE | ENGAGE
Public space is a space of engagment, a space of
interaction, a space for integration. Public space will
start to demarkate architectural interventions relating
to social awareness. Public space also starts to create
histroical references in an attempt to connect the
people to the city of the past and the future.
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+WEATHER:
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+WIND:

2154

W. Al-Nassar et al. / Renewable Energy 30 (2005) 2149–2161

2154

W. Al-Nassar et al. / Renewable Energy 30 (2005) 2149–2161

Figure xx. “Sandstorm” This image captures the mighty dust storms that occur during the summer season.

2154

W. Al-Nassar et al. / Renewable Energy 30 (2005) 2149–2161

Fig. 3. Monthly windrows for the years 1957–2002 at Kuwait International Airport.
Fig. 3. Monthly windrows for the years 1957–2002 at Kuwait International Airport.

Fig. 3. Monthly windrows for the years 1957–2002 at Kuwait International Airport.

+RAINFALL:

+HEAT:
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+SOLAR:

Figure xx. NASA Image of Dust storm over Kuwait and Iran.

+WATER USE & PROCESS:
Water is one of the attractors that invited nomadic tribes into this region. Since Kuwait’s foundation in the early
1700, it has depended on the trade of pearl and spices within the gulf sea and neighboring bodies of water. Water
was essential to the Kuwaiti culture; people relied upon water as a source of income economically, but also had a
strong relationship to the water culturally and spiritually. Water held all the treasures: fisherman chased to supply
food and water; divers sailed for seven months exploring the deep seas while families awaited the long uncertain
return of the pearl bearers. Much of the country’s goods were imported, even fresh drinkable water was brought
from Shat al Arab to be distributed. The country’s metabolic process was slow and difficult, until the discovery of
oil. There was a sudden shift, a boom, an influx of money rushing into the country. A sudden rise of the economy
in the 1950’s, sped up the rate of urban metabolism as the city underwent a process of re-planning. In less than 15
years, the city expanded exponentially.
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ROAD INFRASTRUCTRUE

CITY
RESIDENTIAL
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LAND USE

IMPORTANT EXTRACTIONS FROM
OVERLAY

OVERLAY OF ROAD STRUCTURE
WITH WATERCATCHMENT AND
PARK LOCATIONS

INDUSTRIAL

SHUAIBA POWER PLANT

+

Gas Power Plant 4 unit(s)
Date: 2009 -2010
Operated by: Ministry of Electricity and Water Kuwait.

LAT

OWNER: Ministry of Electricisty and Water Kuwait
Government ownership
Operated by MEW
Contractors: Main Contractor was Mitsui & Company;
General Electric (Turbine);
FISIA (Desalination Plant);
Hyundai Engineering & Construction Co. (Civil Work)

AL 29.03

CAPACITY: 270000 cubic metres of water and 800-MW of electricity
TYPE OF PLANT: Power + Desalination Combined Cycle Gas Turbine
USED FOR: Base Load
TYPE OF FUEL: 1.Natural Gas
2.Gas Oil
ELECTRIC POWER GRID CONNECTED TO: National Grid
SOURCE OF WATER: Seawater
COST OF PLANT: $1,270,000,000
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AL
SHUAIBA
LAT 29.03 LONG 48.15

WATER USAGE

Use of saltwater from
the sea

270000 cubic metres of water
and 800-MW of electricity
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INDUSTRIAL

30” Transfers Crude Oil
34”

30” Transfers Crude Oil from North to Central Ahmadi

36”

34” Transfers Crude Oil from North to Central Ahmadi

36”

30” Transfers Crude Oil from North to Central Ahmadi

WATER USAGE

Desalinated: 17.8 million
m3/yr
Brackish groundwater: 3.0
million m3/yr
TOTAL 20.8 million m3/yr

OIL EXPORT

OIL PRODUCTION CAPACITY:
1,920,000 bbl/day
AVG OIL PRODUCTION:
1,700,000 bbl/day
NATURAL GAS PRODUCTION:
15 million cubic meters/day

BURGAN FIELD - 4 MAIN LINES
22” Transfers Crude Oil

Two Pipelines from north

LAT

Two Pipelines from north

22” Transfers Crude Oil

BU 29.07

+

BURGAN FIELD - 4 MAIN LINES

8
ANNG 47.9
G
R LO

OIL EXPORT

OIL PRODUCTION CAPACITY:
1,920,000 bbl/day
AVG OIL PRODUCTION:
1,700,000 bbl/day
NATURAL GAS PRODUCTION:
15 million cubic meters/day

NAME: Burgan, Ahmadi, Magwa Oil Fields Kuwait
AREA: 574.51 km2
OIL PRODUCTION CAPACITY: 1,920,000 bbl/day
AVG OIL PRODUCTION: 1,700,000 bbl/day
NATURAL GAS PRODUCTION: 15 million cubic meters/day
DATE COMMISSIONED: 1946
GEOLOGICAL FORMATION: Upper Cretaceous Wara
SOURCE OF WATER:
COST OF PLANT:

WATER USAGE

Oil Field: 1 unit
Date: 1946
Operated by: Kuwait Oil company

Desalinated: 17.8 million
m3/yr
Brackish groundwater: 3.0
million m3/yr
TOTAL 20.8 million m3/yr

BURGAN
LAT 29.07 LONG 47.98

+

OIL FIELD

+

INDUSTRIAL

+

OIL FIELD

BURGAN: 500 km
INDUSTRIAL
CAPACITY: 1,700,000 bbl/day
2

OIL FIELD

in 2005
PEAK: 2,400,000 bbl/day
in 1972

INDUSTRIAL

MAGWA: 180 km2

OIL
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CAPACITY: 1,700,000 bbl/day
in 2005
PEAK: 2,400,000 bbl/day
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BURGAN: 500 km2
CAPACITY: 1,700,000 bbl/day
in 2005
MAGWA: 180
km2
PEAK: 2,400,000 bbl/day
in 1972
BURGAN: 500
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OIL FIELD

AGRICULTURE
ALWAFRA FARM

+
2

NAME: Alwafra Oil Fields Kuwait
AREA: 150.62 km2
AVG DAILY OIL PRODUCTION: 27,000 bbl/day
DATE COMMISSIONED: 1946
GEOLOGICAL FORMATION: Shallow to Paleocene-Eocene
OIL PIPED TO: Mina Saud + Mina Abdullah refineries
NUMBER OF WELLS: 430
SOURCE OF WATER:
COST OF PLANT:

LAT

NAME: Alwafra
AREA: 30 km2
SOIL TYPE: 2
GOODS EXPORTED TO: Mina Saud
NUMBER OF FARMS: 1200 Farms
SOURCE OF WATER: Kuwait Group Aquifer
WATER USED: Brackish groundwater
IRRIGATION METHOD: Basin type

Oil Field: 1 unit
Date: 1954
Operated by: Kuwait Oil company +Texaco

A .90
AFRLONG 47
W
AL 8.57

Agriculture: 1200 units
Date: 1960

+

+

AL
WAFRA
LAT 28.57 LONG 47.90

WATER USAGE

Desalinated: 27 million m3/yr
Brackish groundwater: 300
million m3/yr
Reused trreated wastewater:
66 million m3/yr
TOTAL 393 million m3/yr

27,000 bbl/day

OIL PRODUCTION

+
+
AGRICULTURE

+

Al Wafra Oil Field
Date: 1954
Operated by: KOC
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ALWAFRA

+SYNTHESIS | SYMBIOSIS

+ADAPTATION:

